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A seat assembly for improving posture of a user comprises a
substantially firm seat portion angled downwardly from rear
to front, a back support extending upwardly 1n a rear area of
the seat portion, a pad positioned on the back support and, the

back support positionable at at least two locations for varying

seat depth.
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SEAT ASSEMBLY

CROSS-REFERENCE TO RELATED
APPLICATION

This continuation-in-part application claims priority to and
benefit from, U.S. patent application Ser. No. 12/174,717,
filed on Jul. 17, 2008, now U.S. Pat. No. 7,931,339, 1ssued on

Apr. 26, 2011, the contents of which are incorporated by
reference herein.

TECHNICAL FIELD

The present invention relates generally to a seating assem-
bly and more specifically to a seating assembly which pro-
motes proper alignment of the hips, spine, and shoulders in
order to 1ncrease attention, productivity, and comfort.

BACKGROUND

It 1s known that pelvic or hip abduction 1s an important
condition for proper posture and stability. Hip abduction
induces anterior pelvic rotation providing a wider base for
more stable support of the upper body. Hip abduction also
operates to bring the pelvis into vertical alignment with the
spinal column.

The scapula (shoulder blade) 1s also a contributor to func-
tion of upper extremities. As with the alignment of the pelvis
with the spine, alignment of the scapula with the upper arm
bone and glenohumeral joint 1s necessary to perform mobile
and coordinated tasks efficiently. Stabilization of the scapula
requires highly coordinated and symmetric contractions of
unrestricted muscles. High and/or wide seat backs restrict the
range of the scapula, and may contribute to increase an upper
thoracic rounding. This 1s commonly seen with people having,
rounded upper back and shoulder posture. Another result of
high or wide seat backs may be seen 1n those having a head
forward posture, with scapula abduction and shoulder inter-
nal rotation.

Current chairs having flat or bucketed seating surfaces
facilitate posterior tilting of the pelvis, and thereby causing
flattening of the natural anterior convex curvature of the lum-
bar spine. This promotes an overall flex position of the entire
spine and possible cervical hyperextension. As a result, 1n
order to move 1nto an upright position to alleviate tension on
the skeletal system, the person sitting 1n the seat must activate
fast twitch fibers to move 1nto an upright position. However,
as fatigue sets 1n the skeletal system returns to the poor
posture position. Additionally, many chairs are not adjustable
for the torso and/or popliteal height. With chairs which are
either too tall or too short of popliteal height, the deterioration
of pelvic and spinal alignment typically occurs. This
decreases the use of active movement against the surface, and
decreases activation of the proprioceptive system which ulti-
mately impacts attention levels, arousal, motor learning, head
orientation and posture control. Further, chair depths, mea-
sured from knee to hip, are also too short for tall users.

The alignment of hip and spine along with the inhibition of
posterior hip rotation has many advantages. For example,
some studies indicate a direct correlation between productiv-
ity and posture/positioning. Moreover, ergonomic studies
indicate that proper posture while 1 a seated position
decreases back pain.

It would be desirable to create a seat assembly which
overcomes these deficiencies.

SUMMARY

A seat assembly for improving posture of a user comprises
a seat portion angled downwardly from rear to front, a back
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support extending upwardly 1n a rear area of the seat portion,
a pad positioned on the back support and, the back support
positionable at at least two locations for varying seat depth.
The assembly wherein the seat portion 1s adjustable through a
plurality of angles wherein the seat portion 1s declined. The
assembly further comprising a base, the seat portion pivotally
connected to the base. The assembly further comprising an
angle adjustment structure. The assembly the angle adjust-
ment structure being movable through a plurality of positions
on the base. The assembly wherein the back support 1s a rod
extending through the seat portion. The assembly wherein the
seat portion further comprises a plurality of adjustment aper-
tures, the rod being adjustable through the plurality of adjust-
ment apertures. The assembly further comprising a base hav-
ing at least one leg. The assembly the seat portion positioned
on the base. The assembly wherein the back support extends
upwardly from the base above a rear edge of the seat portion.
The seat assembly wherein the base has an adjustable
popliteal height. The seat assembly wherein an adjustable
portion of the base 1s at an angle of about 107 degrees from
said seat portion. The seat assembly wherein the back support
1s at an angle of between about 105-110 degrees from the seat
portion. The seat assembly wherein the back support 1s
adjustable through a vertical distance. The seat assembly
wherein the seat portion has a rigid seat surface.

A posture improving seat assembly comprises a declined
seat portion having an upper rear edge and a lower front edge,
a base portion, the declined seat portion connected to and
supported by the base portion, a back support adjustable to
move the position of the back support relative to the lower
front edge and said upper rear edge and, the back support
being vertically adjustable relative to the seat portion. The
seat assembly, the back support having a width which fits
between a user’s shoulder blades. The seat assembly wherein
the back support further comprises a foam padding. The seat
assembly further comprising a hinge connecting the seat por-
tion to the base. The seat assembly further comprising at least
one adjustment structure within the declined seat portion. The
seat assembly wherein the at least one adjustment structure 1s
at least one aperture. The seat assembly further comprising an
adjustable structure 1n the base portion. The seat assembly
wherein the base portion comprises first and second legs each
having an upper leg portion and a lower leg portion.

BRIEF DESCRIPTION OF THE ILLUSTRATIONS

In order that the mmvention may be better understood,
embodiments of the seat assembly in accordance with the
present invention will now be described by way of examples.
These embodiments are not to limit the scope of the present
invention as other embodiments of the seat assembly of the
present invention will become apparent to one having ordi-
nary skill in the art upon reading the instant description.
Examples of the present mmvention are shown in figures
wherein:

FIG. 1 1s a perspective view of one embodiment of a seat
assembly;

FIG. 2 1s an exploded perspective view of the seat assembly
of FIG. 1;

FIG. 3 1s a side view of the seat assembly of FIG. 1;

FIG. 4 1s a cross sectional view of the seat assembly ol FIG.
1

FIG. 5 perspective view of a second embodiment of a seat
assembly;

FIG. 6 1s an exploded perspective view of the seat assembly

of FIG. §;
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FIG. 7 1s a cross-sectional view of the seat assembly of
FIG. §;

FIG. 8 15 a side view of the seat assembly of FIG. 5;
FI1G. 9 1s a side view with anatomical depiction of a person
seated 1n the seat assembly; and

FI1G. 10 1s a rear view of the depiction of FIG. 5.

DETAILED DESCRIPTION

It 1s to be understood that the invention 1s not limited 1n its
application to the details of construction and the arrangement
ol components set forth 1n the following description or 1llus-
trated 1n the drawings. The invention 1s capable of other
embodiments and of being practiced or of being carried out 1n
various ways. Also, 1t 1s to be understood that the phraseology
and terminology used herein 1s for the purpose of description
and should not be regarded as limiting. The use of “includ-
ing,” “comprising,”’ or “having’ and variations thereof herein
1s meant to encompass the items listed thereafter and equiva-
lents thereof as well as additional items. Unless limited oth-
erwise, the terms “connected,” “coupled,” and “mounted,”
and variations thereof herein are used broadly and encompass
direct and indirect connections, couplings, and mountings. In
addition, the terms “connected” and “coupled” and variations
thereol are not restricted to physical or mechanical connec-
tions or couplings.

The seat assemblies of the present embodiment activate
postural muscle groups to maintain proper posture while also
prompting scapula to move away from the abducted position.
The seat assembly provides a seat having a hard declined
surface, which allows for activation of muscle tissue which
promotes proper posture for a user and a back support which
1s disposed between a user’s shoulder blades, 1n order to
provide a thoracic prompt and cause the scapula to move to a
proper postural position.

Referring now to FIG. 1, a seat assembly 10 1s depicted in
perspective view. The seat assembly 10 comprises a base
portion 12, a seat portion 14 and a back support portion 16.

The base portion 12 1n the exemplary embodiment of FIG.
1 provides vertical popliteal adjustment to compensate for
users having varving leg length. The seat portion 14 com-
prises a plurality of adjustment apertures 42 (FI1G. 2) which
allow for movement of the back support 16 along the seat
portion 14 to compensate for varying leg length. Accordingly,
the seat assembly 10 may be adjusted or fitted to a user’s
specific build, 1 order to promote activation of postural
fibers. To perform such, the back support portion 16 may be
moved along a dimension between a front edge and rear edge
of the seat portion 14.

Referring now to FI1G. 2, the seat assembly 10 1s depicted in
exploded perspective view. The seat assembly 10 comprises
the base portion 12. The base portion 12 comprises a first leg
20 and a second leg 30 each having a lower portion 22 and an
upper portion 24. The upper portion 24 includes a vertical
segment and a seat support segment 34. The lower portion 22
includes a curved segment and a substantially horizontal sup-
port segment. The lower and upper portions 22, 24 are joined
by a coupling 26 portion. However, the upper portion 24 or the
lower portion 22 may be joined with the coupling portion 26
to form a single element. In the exemplary embodiment, the
upper portion 24 and the lower portion 22 have a substantially
square cross-section, however, alternative shapes may be uti-
lized including circular or other structurally rigid cross-sec-
tional shapes. The coupling 26 1s of a slightly smaller perim-
eter size, so as to be recerved by both the lower portion 22 and
the upper portion 24. The coupling portion 26 bottoms out
near the curved area of the lower portion 22. Additionally,
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while the coupling 26 1s depicted as having a perimeter small
than the mside portion of the upper portion 24, as an alterna-
tive design, the ivention may comprise a lower portion 22
having a square or other cross-sectional shape, which has an
inside opening larger than that of the upper portion 24, so that
the upper portion 24 fits within the coupling portion 26, or
within the combined coupling and the lower portion. The
upper end of the coupling 26 1s received by the hollow upper
portion 24. The coupling 26 includes a biased pin 28, which 1s
received by one of aplurality of pin holes 29 located along the
vertical length of the upper portion 24. As will be understood,
the pin holes 29 and pin 28 positions could be reversed. As the
coupling 26 slides into the upper portion 24, the pin 28 may be
depressed until a suitable height 1s found for the user’s leg
length. At that location, the pin 28 will extend through one of
the apertures 29 and lock the seat assembly 10 at the prese-
lected height.

The upper portion 24 comprises a vertical segment, as
previously described, and the seat support segment 34, which
1s disposed at an angle to the vertical segment. The seat
support segment 34 has a cross-sectional shape matching that
of the vertical segment of the upper portion 24. The seat
supports segments 34 have an upper surface to receive the seat
portion 14. Along an upper surface of the seat support seg-
ment 34 are a plurality of fastener apertures 36. The fastener
apertures are utilized to connect the seat support segments 34
to the seat portion 14.

The seat portion 14 1s fastened to the upper portion 24 using,
the fasteners indicated and extending through the fastening
apertures 36. The seat portion 14 1s depicted as having a
square geometry, although alternative shapes may be utilized
which are dimensioned to cooperate with the upper base
portions 24. The seat portion 14 may be a rigid material, for
example, may be formed of wood, plastic or metal to provide
proprioceptive feedback. Similarly, the seat portion 14 may
have a covering made of padding, cloth, vinyl, or other mate-
rial (real/synthetic), which provides some limited resistance,
as previously discussed. The seat support segments 34 are
angled with respect to the vertical, so that the upper seat
portion 14 1s 1n a declined posture from a rear edge 46 to a
front edge 44. The angle of decline of the seat portion 14 may
range from about 100 degrees to about 112 degrees from a line
extending upwardly from the rear edge of the seat portion 14.
The angled seat portion 14 causes loading of the user’s legs.
The goal 1s a solid, firm, angled legs 20,30 wedge frame of the
alternative embodiment which places the seat portion 14
within the preselected angular range angle. For the purpose of
body awareness the more direct the contact between the firm
frame and the user’s body the better the information to the
proprioceptors. A slight amount of padding over a solid firm
frame does not diminish the effect of the chair substantially,
and may be needed 1n certain populations, such as the elderly,
diabetic, spinal cord 1injured, etc. However, completely soft,
or moldable frames, such as completely foam wedges or air
filled rubber wedges would likely be too soit and may not
provide enough proprioceptive information to the user.

The seat portion 14 also comprises a surface 40 having at
least one adjustment aperture 42. In the exemplary embodi-
ment, five such apertures are depicted which recerve the back
support portion 16. However, various designs may be utilized
to allow for adjustment of the back support between a front
edge of a seat portion 44, and a rear edge of the seat portion
46. For example, rather than having five apertures, one or
more elongate apertures may be used, which allow the back
support portion 16 to slide 1nto various positions.

The back support potion 16 comprises a rod 50 which 1s
adjustably positioned 1n the seat portion 14. The rod 50
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extends through one of the adjustment apertures 42 1n the seat
portion 14 depending upon the length of the user’s legs. For
example, taller users would have the rod 50 positioned closer
to the rear edge 46, while shorter users would have the rod 50
positioned 1n the adjustment apertures 42 closer to the front
cdge 44 of the seat portion 14. The threaded rod 50 1s posi-
tioned and locked 1nto place by fasteners including nuts and
washers on the upper and lower sides of the seat portion 14.
The adjustment apertures 42 are countersunk so that the
washers and nuts which fasten to a rod 50 are positioned at or
beneath the surface of the seat portion 14.

The back support 16 also comprises a pad 52 extending,
over the rod 50. The pad 52 may be formed of a fibrous
material or a foam. In the exemplary embodiment a swim-
ming pool “noodle” 1s utilized having a hollow central portion
which 1s disposed over the rod 50, however, this 1s merely
exemplary as alternative pad designs may be utilized. For
example, padding, cloth, vinyl, or other material (real/syn-
thetic) may be used on the back portion 16, either separate or
in addition to the pad 52. A cap 54 1s positioned on the end of
the rod 50 once the pad 52 1s positioned thereon, so as to
inhibit a user from being cut or scraped by the edge of the rod
50. The rod 50 and the pad 52 have a small width as compared
to most chairs, so that the back support 16 may be positioned
between the shoulder blades of the user. This back support 16
provides a prompt to users to urge the shoulders backward, so
that the scapula are properly positioned posturally.

Referring now to FIG. 3, a side view of the seat assembly
101s depicted. The rod 50 1s shown extending through the seat
portion 14. Extending between the first and second legs 20, 30
(FIG. 2) beneath the seat portion 14, and opposite the upper
segment 34 from the seat portion 14, 1s an opposed rod sup-
port structure 60. The rod 50 extends through the seat portion
and through the rod support 60, and allows tightening of the
rod 50 1 two spaced locations. Additionally and as previ-
ously discussed, the rod 50 1s tightened utilizing a first nut and
a second nut. The seat portion 14 has fastening apertures
which are counter sunk, so that the nuts are either completing,
beneath seat portion 14 and rod support 60, or are only
slightly extending above the surface as depicted. The upper
portion segment 34 1s angled from the vertical portion of the
upper leg 24 by anangle 0. The angle 0 1s in the range of about
100° to about 112°. According to one embodiment, the angle
0 1s about 107°. This provides an obtuse angle between the
user’s torso and legs, which 1s preferable as described further
herein. Additionally, the rod support 60 may be integrally
tormed with the seat portion 14 rather than extending across
the first and second legs 20,30.

Additionally, the rod 50 1s depicted extending through the
seat portion 14 and rod support portion 60. Although the seat
portion 14 1s disposed at an angle corresponding to the upper
segment 34, the rod 50 1s disposed vertically through the seat
portion and rod support 60. By utilizing a threaded rod 50 and
nuts for fastening, the back support 16 1s adjustable 1n a
vertical direction.

Referring now to FIG. 4, a side-sectional view of the seat
assembly 10 1s depicted. The side sectional view depicts the
adjustment apertures 42 in the seat portion 14 which allows
for movement of the back support 16 between the front and
rear edges 44,46 of the seat portion 14. Also, the upper leg 24
1s shown 1n an adjustable position from the lower leg 22. The
apertures 29 recewve a pin 28 (FIG. 2) once the popliteal
height of the seat assembly 10 1s positioned properly.

Referring now to FIG. 5, a perspective view of an alterna-
tive embodiment of a seat assembly 110 1s depicted. The seat
assembly 110 1s positioned 1n a chair 100 for use. The assem-
bly 110 maybe used with, for example, school children in
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chairs already 1n use at schools. The seat assembly 110 com-
prises a base portion 112, which 1s positioned on the seating
area of the chair 100. Connected to the base portion 112, 1s a
seat portion 114. The seat portion 114 1s declined and a hard
or rigid surface, as previously described. Extending upwardly
through the seat portion 1s the back support 116.

Referring now to FIG. 6, an exploded perspective view 1s
depicted of the seat assembly 110. The assembly comprises
the base portion 112 which 1s pivotally connected to a seat
portion 114. The base portion 112 1s formed of a hard solid
material, such as a wood material, molded plastic or metal.
The base 112 1s substantially rectangular or maybe square or
some other shape which will fit on a chair, such as shown 1n
FIG. 7. The base portion 112 includes a lower surface and an
upper surface wherein the lower surface may include a non-
slip material such as a rubber-type material. A back support
portion 116 extends substantially vertically through the seat
portion 114. Above the upper surface of the base portion 112
1s an adjustment structure 160. The adjustment structure 160
1s movable toward or away from the front edge of the base
portion 112 to adjust the angle of the seat portion 114. The
adjustment structure 160 includes a pin 162 which extends
from a lower surface of the adjustment structure 160. On the
upper surface of the base portion 112 are a plurality of aper-
tures having a diameter corresponding to the diameter of the
pin 162. The apertures 164 allow movement of the adjustment
structure 160, thereby changing the angle of the seat portion
114. Alternatively, the adjustment structure 160 may be posi-
tioned on a sliding assembly rather than a plurality of distinct
apertures. Also depicted between the seat portion 114 and
base portion 112 1s a pivoting structure 170. The pivoting
structure depicted may be a hinge, however alternative struc-
tures could be used such as a living hinge, joint or other pivot
structures. The seat portion 114 may be adjusted through a
range of angles from about 5° to about 30°, and more prefer-
ably 135-20 degrees.

The base portion 112 further comprises first and second
straps 113. The straps 113 may include a ratchet, buckle or
other fastening and adjustment structure which may be
known to one skilled 1n the art. The straps 113 are utilized to

tighten the seat assembly 110 against a chair 100 (FIG. 5).

As previously described, the seat portion provides a hard
declined surface within which are located a plurality of back
support adjustment apertures 142. These adjustment aper-
tures 142 allow for various positions of the back support 116.
Alternatively, the plurality of apertures may be a single aper-
ture which 1s elongated to allow movement of the rod 150 of
the back support 116. As a further alternative, the plurality of
apertures 142 may be clongate with several aperture posi-
tions. The seat portion 114 1s also substantially rectangular in
shape, although various shapes may be utilized.

The back support 116 includes the rod 150 and a pad 152
which 1s positioned over the rod 150. A cap 154 1s exposed
above the pad 152 and placed over the top end of the rod 150.
The back support 116, specifically the rod 150, 1s moveable
through the plurality of fastening apertures 142 and the seat
portion 114. Beneath the seat portion 114 1s a rod support
plate 156. The support plate 156 has a plurality of apertures
158 which recerve the rod 150. Thus, the area supporting the
back support portion 116 has a greater thickness than the seat
portion 114 alone, which provides for improved stability of
the rod 150 and strength 1n the back support portion 116. As
an alternative embodiment, the rod support plate 156 may be
integrally formed with the seat portion 114 1n order to provide
a thickened area of greater strength for connecting the rod
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150. The rod 150 1s preferably connected on an upper side of
portion 114 and along the lower side of the rod support plate
156.

Referring now to FIG. 7, a side sectional view of the seat
assembly 110 1s depicted. The rod support plate 156 1is
depicted fastened against the lower surface of the seat portion
114. The rod 150 passes through the seat portion 114 and the
plate 156. Each of the seat portion 114 and the plate 156
include apertures for positioning nuts to lock the back support
116 in place. As a result, the adjustment depth D may be
varied from the front edge of the seat portion 114 to the back
support portion 116 by moving the rod 150 into the adjust-
ment apertures 142. As previously described, alternative
apertures 142 may be utilized which allow the rod to move
from front to rear or vice-versa within the seat portion 114.

Also, the use of a thread rod 150 and nuts allow for vertical
adjustment of the back support 116. The side section view
also depicts the fastening apertures 164 and the base portion
112 of the seat assembly 110. By moving the support struc-
ture 160 and pin 162 1n to the different apertures 164, the
angle of the seat portion 114 may be varied due to the hinged
or pivoting connection of the base portion 112 and seat por-
tion 114.

The seat assemblies 10, 110 provides various advantages
for users, especially those who have physical maladies and
those who may be mentally challenged which lends to the
physical challenges. The seat assemblies 10, 110 improve
lower back posture and imhibit rounding of the upper back and
shoulders. In turn, this leads to improved attention to task and
productivity.

Likewise, the seat assemblies of the exemplary embodi-
ments provide a user with improved posture during extended
times 1n the seated position. Proper posture during these
extended times decreases back pain associated with being 1n
a seated position with improper posture.

With reference now to FIGS. 9 and 10, the exemplary seat
assembly 10 1s shown with a skeletal structure 1n the seated
position. The downward sloping seat portion 14 facilitates
alignment of the pelvis and spine. Pelvic (hip) alignment 1s
directly related to alignment of the sacrum (lower spine)
through the sacroiliac (spine-hip) joint and subsequently to
the entire spinal column. The pelvis i1s capable of tilting
anteriorly (forward) and posteriorly (backward). When the
pelvis tips backward beyond a certain point the lumbar spine
(arch of back) 1s pulled out of the natural anterior convex
curve 1nto a flattened or even reversed curve. When the pelvis
tips too far anteriorly the lumbar spine moves into an exces-
stve anterior convex curve (lordosis). However a slight ante-
rior tilt promotes a natural anterior convex curve and allows
weight bearing on the 1schial tuberosities (buttocks bones).
The seating assemblies 10, 110 are designed to encourage
about 105-120 degree thigh to torso angle, and more prefer-
ably about 110-1135 degree thigh to torso angle, thereby facili-
tating a slight anterior tilt of the pelvis promoting proper
alignment superiorly. This 1s 1n contrast to the most com-
monly used chairs, which encourage a posterior tilt of the
pelvis, thereby forcing the spine superiorly out of proper
alignment and hindering function. Optimal upper extremity
functioning requires mobility upon a stable base of support.
Alignment of the superior (upper) spine and other structures
1s a retlection of the alignment of the pelvis. The downward
slope of this seat portion 14 enables the pelvis to have a slight
anterior t1lt and therefore encourages a natural curve superi-
orly of the spinal column.

Another contributing factor to posterior pelvic tilting 1s
increased tightness of hamstrings, due to the location of the
muscle attachment on the pelvis and the direction of muscle
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pull. The instant seat assembly 10, 110 encourages about
110-115 degree thigh to torso angle promoting a more open or
obtuse angle ol the trunk to torso thereby decreasing the strain
or pull of the hamstrings on the pelvis 1to a posterior direc-
tion.

The seat assembly 10, 110 also causes activation of the
postural motor muscles. A muscle contraction 1s a very com-
plex multi-step process. It 1s important to understand for the
purposes of sitting posture that the process of a muscle con-
traction 1s often oversimplified. The active involvement of the
neuromotor system in a body at rest 1s often underestimated.
During muscle contraction the myofilaments (protein fibers)
within the muscle do not actually shorten. The thin protein
fibers deep within the muscle actually further overlap the
thick protein fibers, forming a cross-bridge. A muscle has the
most optimal ability to contract when the muscle 1s in a
resting posture (not over-lengthened and not over-shortened).
There 1s a decrease 1n the contractile ability and strength of
contraction when a muscle 1s 1n an over-lengthened or over-
shortened position. By appropriately aligning the pelvis and
spine the seat assembly 10, 110 enables postural motor units
to easily fire. Also, the neuromotor systems efficiency 1s often
underestimated. A body first recruits muscle fibers with the
greatest endurance, the slow twitch postural fibers. If a need
for increased velocity or strength occurs the body will gradu-
ally recruit faster motor umts. Optimal recruitment of the
postural muscle fibers occurs when muscles are in a resting
position. This eliminates short-lived bursts into an upright
position using fast twitch fibers when needs arise. By elimi-
nating the over-lengthening of the trunk extension muscles
and the over-shortening of the abdominal muscles, the seat
assembly 10, 110 system allows the body to remain 1n an
eificient position of active rest thereby maximizing energy
eificiency and eliminating the need to rely on the skeletal
system to remain upright.

Proprioception, simply explained, 1s the perception of
body position 1n relation to space, including the relationship
of body segments 1n relation to other body segments. Prop-
rioceptors are the sensory receptors within and around the
joints and muscles that respond to changes 1n position, length,
and tension, such as muscle spindles, Golgi tendon organ-
1sms, and skin mechanoreceptors. Due to the locations within
the central nervous system where proprioception 1s pro-
cessed, this sense 1s thought to play a role 1n arousal, motor
learning, motor planming, and postural control. The proprio-
ceptive system also 1s closely connected to the visual and
vestibular (movement) sensory systems. Proprioception has
been used 1n sensory integrative therapy as a tool for overall
body organization, 1mn order to modulate arousal level and
sensations. Active stretch of the muscle occurs when the
muscle 1s stretched against resistance, such as 1 weight-
bearing activities. Because sitting 1s actually an active posi-
tion, muscles are continuously working against gravity and
the surface area in order to maintain an upright posture. The
more resistance from the surface the more the proprioceptors
within the skin and muscles are activated. Specifically, the
slowly adapting cutaneous mechanoreceptors (accounting for
about 350% of the tactile receptors) maintain a sustained
response to enduring stimulus. The seating assembly 10, 110
uses a firm and large seat surface 1n order to maximize the
weilght-bearing area and the opposing force, thereby increas-
ing the number of mechanoreceptors (sensory receptors) that
are activated and thus increasing proprioception. The
increased proprioception results in a proposed greater ability
to engage 1n activities, attend to task, and maintain postural
control. The stable surface enables a body to be more dynamic
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and active off of the surface by providing a firm resistance to
work from and actively engage motor units.

The seat assembly 10, 110 includes a back support 16, 116
which allows improved postural positioning of the scapula.
The scapula (shoulder blade) 1s an underestimated contribu-
tor to overall upper extremity function, which 1s able to move
in si1x directions within the frontal and horizontal planes of
motion. The scapula i1s connected to the humerus (upper arm
bone) through the glenohumeral joint. Much like the pelvis
and spine, alignment of one impacts alignment of the other
and therefore impacts efficient functioning. In order for the
distal upper extremity (elbow, wrist, and hand) to perform
mobile and coordinated tasks efficiently the proximal extrem-
ity (the scapula) must be stable. Scapular stabilization
requires highly coordinated i1sometric (maintained length)
contractions of unrestricted muscles. Therefore proximal
restrictions, such as wide seat backs, reduce distal function.
High and/or wide seat backs often hinder or restrict the range
of motion of the scapula and may contribute to increased and
excessive thoracic (upper back) rounding. Patients with tho-
racic outlet syndrome often present a head forward posture
with scapular abduction and shoulder internal rotation. The
narrow back support portion 16 of the seat assembly 10 does
not pressure or restrict scapular motion thereby allowing free
and coordinated movement of the extrematies.

Facilitation of postural motor unit recruitment through
proper alignment of the pelvis and spine, as well as through a
slight load through the lower extremities into the tfloor surface
increases proprioceptive information. Balance of a body 1n a
static position requires continuous minute adjustments of
muscles 1 order to maintain the center of gravity over the
base of support. A body must extend body segments against
the surface in order to overcome the force of gravity. When a
body 1s positioned on a slight downward slope toward the
front, the center of gravity line 1s moved forward and there-
fore one must adjust 1n a slight posterior direction. This seat-
ing system creates a need to exert a slight extension force into
the seat and tloor surface. This requires centrally generated
actvation of the postural motor units and subsequently
greater proprioceptive mformation. Once again contributing
to 1mproved attention to task, engagement in activity, and
postural control.

Those skilled 1n the art will appreciate that the seat assem-
bly of the present exemplary embodiments may be used in
conjunction with various types of chairs to improve posture of
the user. Additionally, various structures and components
may be incorporated to the various seat assemblies taught
herein to provide additional functionality. For example, the
non-exhaustive list may include attachments for exercise or
therapeutic equipment such as resistance bands, resistance
tubes, pulleys, and the like. The seat assemblies may also
include sensory, relaxation, or therapeutic modifications such
as vibration, massage, or the like. The seat assemblies may
also include resting devices or attachments for extremities
such as arm rests and foot rests. The seat assemblies may have
compartments for storage, audio/video capability, wheels,
sliding devices, and/or a motor to make device mobile. The
seat assemblies may also have harnesses or satety devices,
positioning pads such as lumbar pads, neck rest, or the like.
Finally, the seat assemblies may have devices attached for
increased work such as lighting, desk top, computer pad,
computer hardware, connections for communication devices,
such as fax, telephone, internet and the like.

The foregoing description of several methods and an
embodiment of the invention has been presented for purposes
of 1llustration. It 1s not intended to be exhaustive or to limait the
invention to the precise steps and/or forms disclosed, and
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obviously many modifications and variations are possible 1n
light of the above teaching. It 1s intended that the scope of the
invention and all equivalents be defined by the claims
appended hereto.

What 1s claimed 1s:

1. A seat assembly for improving posture of a user, com-
prising:

a base portion;

a substantially rigid seat to provide proprioceptive feed-
back to said user, said seat having a substantially planar
upper surface and shaped to support undersides of a
user’s thighs and said seat supported by said base por-
tion 1n a position always angled downwardly from rear
to front:

a substantially vertical one-piece back support extending,
upwardly 1n a rear area of said seat, said substantially
vertical back support supported by at least one of said
seat and said base portion;

said seat comprising a passageway for passage of said
substantially vertical back support from below said seat
to above said seat, said passageway centrally positioned
between opposite lateral sides of said seat and defining
multiple back support locations between said rear and
said front of said seat; and,

a pad positioned on said back support, said back support
having a portion passing through said passageway and
selectively positionable to one of said multiple back
support locations for varying seat depth and said pad
having a convex surface extending toward a user’s back
and being convex about a vertical axis for engaging a
user’s thoracic spine area.

2. The assembly of claim 1, said seat being adjustable

through a plurality of angles wherein said seat 1s declined.

3. The assembly of claim 1 one of said seat and said back
support being adjustable relative to the other of said seat and
said back support.

4. The assembly of claim 1, said passageway allowing
movement of said seat forward and rearward.

5. The assembly of claim 1 wherein said base portion
comprises at least one leg.

6. The assembly of claim 1, said seat being vertically
adjustable relative to said base portion.

7. The assembly of claim 1, said seat vertically adjustable
relative to said back support.

8. The assembly of claim 7, said back support extending
upwardly from said base portion at a height above a rear edge
ol said seat.

9. The seat assembly of claim 7, said seat having an adjust-
able popliteal height.

10. The seat assembly of claim 1, an adjustable portion of
said base portion at an angle of about 107 degrees from said
seat.

11. The seat assembly of claim 1, wherein said back sup-
port 1s at an angle of between about 105-110 degrees from
said seat.

12. The seat assembly of claim 1, said back support being
adjustable through a vertical distance.

13. A posture improving seat assembly, comprising:

a substantially rigid and always declined seat having an
upper rear edge and a lower front edge, said seat being
substantially planar and supporting undersides of a
user’s thighs to provide proprioceptive feedback to a
user when said user 1s seated thereon:;

a base portion, said declined seat connected to and sup-
ported by said base portion wherein a thigh to shin angle
of a user 1s greater than ninety degrees and a thigh to
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spine angle of said user 1s greater than ninety degrees
when said user 1s seated on said seat;

saild seat comprising at least one opening extending
between said upper rear edge and said lower front edge,
said at least one opening positioned centrally between >
opposite lateral sides of said seat and defining a plurality
of back support mounting positions;

a substantially vertical back support passing through said
at least one opening and wherein an upper end of said
back support provides a thoracic prompt, a depth of said
seat being adjustable, said back support supported 1n a
substantially vertical position by at least one of said base
portion and said seat; and,

said seat being vertically adjustable, said back support
being convex about a vertical axis and convex 1n a direc-
tion toward a user’s thoracic spine area, said back sup-
port and pad allowing improved postural positioning of
the user’s shoulder blades without inhibiting distal func-
tion of the user’s upper extremities. 50

14. The seat assembly of claim 13, said back support hav-
ing a width which {its between a user’s shoulder blades.

15. The seat assembly of claim 13, said back support fur-
ther comprising a foam padding.

16. The seat assembly of claim 13 further comprising an
adjustable structure 1n said base portion.

17. The seat assembly of claim 16, said base portion com-
prising first and second legs each having an upper leg portion
and a lower leg portion.

18. The seat assembly of claim 13, said back support hav-
ing a width which 1s less than a height.
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19. The seat assembly of claim 13, said back support being

capable of fitting between shoulder blades of said user.

20. The seat assembly of claim 13 wherein said seat and

said back support define an obtuse angle therebetween.

21. A seat assembly, comprising:

a base portion;

a substantially ngid seat upon which a user sits to provide
proprioceptive feedback to said user, said seat being
substantially flat for supporting undersides of a user’s
thighs, said substantially rigid seat always being
declined from an upper rear edge to a lower front edge;

a substantially vertical back support formed of one piece
and extending upwardly relative to said seat;

said seat comprising at least one aperture centrally located
between opposite lateral sides of said seat and extending
from near said upper rear edge toward said lower front
edge of said seat, said at least one aperture defining a
plurality of back support mounting positions between
said upper rear edge and said lower front edge;

said back support 1s supported substantially vertically by at
least one of said base portion and said seat;

said back support including a pad, said back support pass-
ing through said at least one aperture such that a
popliteal height of said seat 1s adjustable and a depth of
said seat 1s adjustable; and,

said pad having an engagement surface that 1s convex in a
direction toward said user, said engagement surface
being convex about a vertical axis to prompt improved
postural positioning of the user’s shoulder blades.
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